
REVISED: 0 7/19/94 

PUBLICATION TRACKING FORM ~p;_ .. 
ITo Be Completed By Project Manager/Author) /;;_/;yrr· 

PROJECT T!TLE/SITE NAME: C~ir\-Tee.d fYhlir\L~JOB NO.: +T 307l 
PROJECT MANAGER/AUTHOR: I<,·"' r~r+h.. TOO/PAN: T07-9J./M -(/) '78/.avtD ~307~ 

PROJECT DIRECTOR/TATL: t:fOe_ 0 -~n('lle..r NATURE OF DOCUMENT: Si{e_ ~s~n1evr+ 
TECHNICAL EDITOR: Jde.. CJ.ut~Ju- WORD PROCESSOR: l~ ill ro +h I /du'll5 

~ ~~. J.Jd""" 
I 

PEER REVIEWER: 

GRAPHICS: 6..1.h. DUE DATE: LL-3o -:J'Y --
LIST ALL REVIEWERS/WORD 
PROCESSORS IN PREFERRED REVIEWED BY/TYPED BY .//~ 

SEQUENCE DATE DATE 
STEP (Instructions on back of fonnl SUBMITTED REQUIRED INITIALS DATE 

1 Xlnro+A. I/-!S-7Y /r?('f() K tt-!~~7Y 
2 ~t1/\ t6L.r tt 5 f'ti/iU- /0-}- // ~ !13-CJJ-
3 I ' ['JAAIL '-I/ 7] 

.L 
.L I 

4 Ioe_ t'k~ ~~·cc_ ////?/?ft! 
- ... 

6 
/. I / I 

6 

7 

8 

9 

10 

PREFERRED FINAL APPROVAL STEPS 
I 

11 Proj. Dir./TATL approval ~~~. ' -_--L- 1//;7/7~ 
12 Word Processor/finalize/format/put 

/ I I I 
on letterhead 

13 Proj. bir .IT ATL sign-off land gives to 
support staff to make copies) 

SPECIAL INSTRUCTIONS: 

AOC description attached?: Ye.s 
TATL/ATATL initials (draft AOCI: ~)' I (1\ I • ,. 

" 
Spell check? Date(s)7 ,,.,. 6-1'1 tM:}tg rn\.lll ~ iAlL . (,1 t 11 - \)[_ 

Pl':rr..... • .. 1 -'"'""' •• 

/ U4-P f"t ..J..J1 a..J I""K -~~~~:-.a;.. I I lb rl.. 
Copies made? How many? 

r 
1770'1~n~~~m~~M~ 

In!. . .... ,:;};::) I \ 

Other instructions: lao 1 !Da!.h~ rT7 
~, 

/,.'- I -.?..1\.-1_1.../· ..,__ 
1 Superiund I \.owoo rES J 



The following are instructions for use of the new Publication Tracking Form. 

Prior to preparing a publication. it is the responsibility or the project manager to: 

• 

• 

Conduct a pre-publication integrated planning meeting to l;.;!!ne roles 
and responsibilities of each person involved with the public .. 'rl 
process. All information penaining to the publication and ;:::::::.>.': of 
key members should be filled-in on the top pan of the form ; ... -
attached example). 

Define the routing of the publication and interim required dates tc the 
best of the project manager's and key member's availability. This 
information should be filled-in on the middle pan of the form BE­
FORE this form/repon leaves the author's hand. 

IF STEPS CANNOT BE FOLLOWED IN SEQUENCE -- GO TO NEXT STEP. 
IF AUTHOR CANNOT SIGN-OFF -- GIVE TO HIEU VU OR JOE CHAN­
DLER (for TAT repons); TO JOHN CAOILE OR JIM JACKSON (for commer­
cial repons). 

• Include any special instructions concerning formats and production of 
the publication (i.e. how many copies, table format, large-size maps, 
attachments, materials needed for binding/presentation purposes, 
etc.), or any other comments on the bottom section of the form. 

··r·ulu~" 'lnd •·.nHn•nmrul 
t·t~n ug.~· nne •·nHrunnu~ru 

. __ , .. , 
I 



' -· 

ecology and environment, inc. 
CLOVERLEAF BUILDING 3, 6405 METCALF, OVERLAND PARK, KANSAS 66202, TEL. 9131432-9961 

International Specialists in the Environment 

MEMORANDUM 

TO: Roy Crossland, EPA/DPO 
·~/··: ;_-. 

Dave Kinroth, E & E/TA~~: ~ ~· 
. " - y//._. __ 

FROM: 

THRU: Joe Chandler, E & E/T~:.~_):<'< (_ .. 

" 
.-

DATE: November 18, 1994 

SUBJECT: Site Assessment: CertainTeed-Maline Creek, 
Bellefontaine Neighbors, Missouri 
TDD: T07-9410-078 
PAN: EM00307SDA 
OSC: Don Hamera 

The Ecology & Environment, Inc. (E & E), Technical Assistance 
Team (TAT) was tasked by the U.S. Environmental Protection Agency 
(EPA), Region VII Emergency Planning and Response (EP&R) Branch to 
develop a Quality Assurance Sampling Plan (QASP) for the collection 
of air and soil samples for asbestos analysis from the residential 
area in Bellefontaine Neighbors, Missouri, adjacent to the former 
CertainTeed/GAF manufacturing sites and Maline Creek. This area was 
affected by flooding in 1993 and it was believed that asbestos 
contamination may have been spread by the flood water from the 
CertainTeed/GAF site. Upon EPA approval of the QASP, TAT was 
requested to implement the field activity as proposed. TAT drafted 
the QASP as specified and "submitted the draft to EPA/EP&R for 
review. However prior to approval of the QASP the EPA/EP&R role 
with this site diminished due to involvement by several other 
agencies including the Federal Emergency Management Agency (FEMA), 
the Missouri Department of Natural Resources (MDNR), the local 
governments, and the potentially responsible parties (PRPs). 
Following submission of the attached draft QASP, no further activity 
has been requested from the TAT. 

ATTACBKBNTS 

Draft Quality Assurance Sampling Plan 

DK/BJ 94100078\EM00307SDA 

recycied paper 
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QUALITY ASSURANCE SAMPLING PLAN 
FOR THE COLLECTION OF AIR AND SOIL SAMPLES 

FROM RESIDENTIAL AREAS NEAR THE CERTAIN-TEED/MALINE CREEK SITE 
FOR ASBESTOS ANALYSIS 

I. INTRODUCTION 

A. Site Location 

The Certain-Teed/Maline Creek site is located at ~00 St. Cyr 
Road in Bellefontaine Neighbors, Missouri. Bellefontaine Neighbors 
is a suburban city in north St. Louis County. The geographic 
coordinates of the site are 38o44'03" N latitude and 90o13'12" W 
longitude. A site location map is included as attachment A to this 
plan. 

B. Site Description 

The site consists of the former Certain-Teed Transite Pipe 
Plant property at 600 St. Cyr Road and the former GAF Transite. 
Plant property at 9215 Riverview Boulevard, adjacent to the former 
Certain-Teed property to the south-southeast. Both Certain-Teed 
and GAF manufactured asbestos containing transite pipe and sheeting 
and used the field between the two facilities as an open dump for 
scrap materials (Attachment B). The area around the properties is 
industrial/residential and is in the city limits of Bellefontaine 
Neighbors and Riverview, Missouri. Maline Creek flows south­
southeast along the southern boundary and eventually empties into 
the Mississippi River approximately three-fourths of a mile from 
site. The area directly south-southeast of Maline Creek along the 
site is a residential subdivision and· there is a nursing home 350 
feet northwest of the site. 

c. Site History 

Certain-Teed Corporation manufactured asbestos-cement pipe at 
this site from the mid 1920s until May 11, 1979, when manufacturing 
operations ceased. The neighboring GAF Transite Plant also ceased 
operation sometime in 1979. Up until that time, both facilities 
reportedly used the land between their plants as an open dump for 
scrap asbestos and settled solids from process wastewater. In 
February 1979, both companies hired the same consulting engineering 
firm, Reitz & Jens, to begin preparing closure plans for Certain­
Teed and GAF to minimize the potential for adverse environmental 
impact and to comply with Missouri Solid Waste Management Law. 
subsequent plans approved by the Missouri Department of Natural 
Resources (MDNR) included reworking the material to an acceptable 
slope, applying an earthen cover of at least.12 inches, seeding the 
site to establish vegetative growth, and constructing a rock 



covering on the creek slope to prevent erosion. 

A site inspection conducted by MDNR on May 13, 1980, confirmed 
that the site was in basic conformance with the approved closure 
plans, however it was noted that broken pieces of asbestos­
containing pipe were scattered along the undisturbed creek bank 
upstream of the rip-rap work area and south of the former Certain­
Teed facility. ·This condition was not determined to pose a 
significant threat due to the wooded nature of the creek bank at 
that time. The Certain-Teed Corporation sold the property to the 
current owner, 'P.G. Investments, in September 1981. P.G. 
Investments, owned and operated by Phillip and Gerald Kootman, 
subsequently opened Branch Metal Processing Company at the site. 
In January 1982, pipe material became visible along the creek bank 
after the Metropolitan St. Louis Sewer District (MSD) conducted 
tree and brush. removal along the creek to facilitate future creek 
channelization efforts. This left the material subject to 
sloughing and weathering with stream flow fluctuations. MDNR 
recommended at that time that any removal and stabilization efforts 
be coordinated with MSD. 

In May 1982, MSD proposed a cleanup of the creek bank. MDNR 
approved the plan with the condition that the waste be disposed at 
an approved sanitary landfill. The cleanup began in August 1982, 
with several loads of scrap asbestos containing material hauled to 
West Lake Sanitary Landfill in Bridgeton, Missouri. According to 
MDNR reports, when these efforts ceased there was still 
approximately 1000 square feet of scrap asbestos pipe visible along 
the upper portion of the creek bank. . ( 

The EPA Environmental Monitoring and Compliance Branch (EMCM) 
conducted inspections of the former Certain-Teed and GAF facilities 
in May and June of 1988 respectively. Exposed transite pipe and 
board was observed along the creek bank and on the surface near the 
covered waste piles at both facilities and transite pipe was 
observed in the creek bed along the Certain-Teed property. Samples 
of the exposed materials collected during these inspections 
indicated the materials contained up to 25% chrysotile and 15% 
crocidolite asbestos. Followup site assessment activity was 
conducted at the site in March and September 1992, by the Ecology 
& Envi·ronment, ( E & E) Inc. , Technical Assistance Team (TAT) 
following a congressional inquiry to EPA initiated by a citizen 
complaint. Further sampling was conducted and photographic and 
video documentation of the site was produced. Sample results from 
this effort indicated exposed insulation, transite pipe, and 
sheeting materials containing up to 85% chrysotile and 15 % 
crocidolite asbestos.· The exposed material~ appeared to be 
weathering and becoming more friable and scrap materials were 
observed accumulating in the creek bed as the pieces were dislodged 
from the creek bank through erosional processes. 

During the flood event in July and August of 1993, swelling of 
the Mississippi River caused a back up of Maline Creek to such an 
extent that flooding of the common area along the south bank of the 



creek adjacent to the subdivision south of site occurred. In 
addition approximately 70 homes were flooded to varying degrees 
during the peak crest period. The peak crest on the Mississippi 
River in St. Louis occurred on August 1, 1993, with a crest stage 
of 49.6 feet. Approximately 20 of the affected homes are scheduled 
for buyout by the Federal Emergency Management Agency (FEMA). More 
homes were eligible for buyout however the residents refused. This 
flood event potentially transported asbestos fibers from the site, 
increasing the potential for asbestos contamination in the affected 
areas above and beyond that which may have been present prior to 
the flood. 

II. OBJECTIVES 

A. Objectives of Sampling Effort 

The primary objective of this proposed sampling effort is to 
provide a rapid assessment of the potential threat from exposure to 
asbestos fibers to residents living in the subdivision near the 
site. The target population in this assessment is the residences 
near the area affected by the flooding in 1993, however the 
sampling will be conducted with the assumption that contamination 
by asbestos fibers at these residences may have been occurring in 
this area due to entrainment from the site for many years prior to 
the flood event. 

B. Scope of Work 

To achieve the aforementioned objectives for this sampling 
effort a network of personal sampling pumps will be set up to 
collect air samples for asbestos analysis near the residences 
affected by flooding in August, 1993. Soil samples will also be 
collected for asbestos analysis from selected locations. In order 
to determine what effect the flood may have had in spreading 
asbestos contamination off site several remote and background 
sample locations will be selected away from the area affected by 
the . flooding. The air samples will be collected with personal 
sampling pumps in accordance with the National Institute for· 
Occupational Safety and Health (NIOSH) method 7402 and with the 
assistance of an Asbestos Hazard Emergency Response Act 
(AHERA) certified air monitoring technician. 

C. Data Quality Objectives 

The data quality objective for this sampling effort is to 
provide data to give a rapid assessment of the potential threat 
from exposure to asbestos fibers to residents living near the 
Certain-Teed/Maline Creek site. Definitive identification and 
quantitation of the asbestos fibers in all samples will meet 
quality assurance level two (QA2) objectives and provide a health 



and safety assessment for the site. 

III. PROPOSED FIELD ACTIVITIES 

A. Sampling Rationale/Methods 

As mentioned previously, the air samples will be collected 
according to NIOSH method 7402 and in accordance with 29 CFR 
1910.1001. An AHERA certified air monitoring technician will be 
subcontracted to assist with the air sampling network design and 
sample collection. The network will be set up in the flood zone 
and at remote and background locations upwind and away from the 
site. As specified in the method, personal sampling pumps will be 
set up to run for eight hours at a tate of two liters per minute 
giving an approximate total sample volume of 960 liters. Each pump 
will be calibrated before and after· use with a representative 
filter cassette installed. The collection medium or filter 
cassette will be the prescribed 25-mm diameter cassette with an 
open-faced 50-mm electrically conductive extension cowl and mixed 
cellulose ester filter membrane. The filter cassettes will be set 
at one meter above the ground during sample collection. A total of 
12 air samples, including two blank samples as specified in 29 CFR 
1910.1001 and one collocated sample, will be submitted to the 
contracted laboratory for transmission electron microscopy (TEM) 
asbestos analysis following NIOSH method 7402. 

Surface soil samples will be. collected from all air sampling 
locations and from selected other locations in the flood zone, 
remote, and background 'locations following E & E Standard Operating 
Procedures (SOP) for Soil Sampling Geotech 5.17, January 1990. The 
soil samples collected in association with the air sample locations 
will be composite samples consisting of four aliquots collected 
approximately 10 feet north, south, east, and west of the pump 
location. The remaining soil samples wil~ be grab samples 
collected from selected locations. The samples will be packaged in 
8-ounce glass jars. A maximum of 30 soil samples will be submitted 
to the contracted laboratory for TEM asbestos analysis. 

A field logbook will be kept documenting all activity during this 
sampling. Sample documentation and management in the field will be 
conducted according to the following standard operating procedures: 

2130.2A Field Chain of Custody for Environmental Samples 
2130.3A Identification, Documentation and Tracking of Samples 

B. Sampling Equipment 

- 10 Gilian personal sampling pumps with flexible connecting 
tubing 

1 Gilibrator primary standard airflow calibrator 
- 12 25-mm x 50-mm electrically conductive filter cassettes 



with mixed cellulose ester filter membranes 
- compass 
- survey flags 

100' and 300' tapes 
- stainless steel sampling spoons 
- aluminum pie pans 
- powder free vinyl surgical gloves 
- 8-ounce glass sample jars 
- poultry bags 
- 38" x 60" poly bags 
- trash bags 
- paper towels 

tap water 
- field sheets, sample tags, custody seals, chain-of-custody 

forms 
- duct tape, strapping tape, clear tape 
- static free packing material 
- cooler for sample storage and shipment 
- Level C personal protective equipment (PPE) 
- 35-mm camera and film 
- logbook 

c. Decontamination Procedures 

Dry decontamination and disposal of all PPE and expendable 
sampling equipment is suggested. PPE will be rendered useless and 
bagged for disposal. Equipment and instrumentation will be wiped 
down with moist towelettes and wiped dry. 

IV. LOGISTICS 

A. Personnel Requirements/Protective Equipment 

Two TAT personnel will be required to conduct the soil 
sampling and to assist the subcontracted AHERA certified air 
monitoring technician with the air sampling. The EPA On-scene 
Coordinator (OSC) for this project is Don Hamera. All sampling 
will be conducted in level C PPE with an ai~~purifying respirator 
and hooded tyvek coveralls. Latex boot covers and inner gloves 
will be utilized and sealed with duct tape to the tyvek coveralls. 
A new pair of powder free vinyl surgical gloves will be donned for 
each sample collected to minimize the potential for cross 
contamination of samples. 

B. Schedule 

A meeting between EPA, MDNR, and local personnel regarding the 
site and access has been scheduled for Thursday October 27, 1994. 
The sampling effort has been tentatively scheduled to follow this 
meeting on Tuesday November 1 and Wednesday November 2, 1994. The 



sampling will be postponed if it is raining or conditions are wet. 

c. Access 

Permission to access the former Certain-Teed property will be 
obtained 'through EPA at the meeting on October 27, 1994. 
Permission to access the residences and remote locations for air 
and soil sampling will be acquired at this same time by the osc. 

D. Media/Public Inquiries 

All inquiries concerning the site and the sampling effort will 
be referred to the OSC or the EPA Region VII Office of Public 
Affairs for response. 

V. ANALYTICAL METHODS 

A. Analytical Procedures 

Both the air and soil samples will be analyzed by transmission 
electron microscopy (TEM) at a National Institute for Standards and 
Technology (NIST) accredited laboratory. As mentioned previously, 
the air samples will be collected and analyzed according to NIOSH 
method 7402 and in accordance with 29 CFR 1910.1001 guidelines. 
The data will be reported in fibers per cubic centimeter of air 
(f/cc). Soil samples will be analyzed by the TEM modified 
Chatfield method wit;.h the data reported in percentage by fiber 
species. Holding time on the samples is indefinite. 

B. Method Detection Limits 

The estimated method detection limit for TEM analysis for 
asbestos in air is .005 fibers per cubic centimeter. A structure 
must be longer than five microns and have at least a 3 to 1 length 
to diameter ratio to be counted as a fiber. An action level of 0.1 
fiber per cubic centimeter as an 8-hour time weighted average (TWA) 
has been established as the concentration above which employers 
must initiate compliance activities. The Occupational Safety and 
Health Administration (OSHA) permissible exposure limit (PEL) for 
asbestos is an 8-hour TWA of 0.2 fiber per cubic centimeter. For 
bulk and soil sample asbestos analysis EPA considers any material 
containing greater than 1% asbestos as asbestos containing material 
(ACM). Any material containing less than 1% asbestos is not 
considered ACM. 

C. Quality Control 

overall quality control for the sampling phase of this project 



shall be the joint responsibility of the TAT field team leader and 
the osc. The laboratory quality control shall follow the quality 
control procedures specified by the respective methods. 

VI. REFERENCES 
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1992. Certain-Teed Transite Pipe Site Assessment, TOO T0?-9203-
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Ecology & Environment, Inc., Technical Assistance Team, September 
21, 1992. Certain-Teed-Maline Creek Site Assessment, TOO T0?-9209-
003, submitted to u.s. EPA Region VII Emergency Planning and 
Response Branch, Kansas City, Kansas. 

Ecology & Environment, Inc., Technical Assistance Team, March 14, 
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u.s. EPA Region VII Emergency Planning and.Response Branch, Kansas 
City, Kansas. 

Missouri Department of Natural Resources, waste Management Unit, 
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&taft Uld c:.aur It UDder &be lll:IUe ob.,. 
tJve. 

b. Brtns tbe DIOeU of erocwect 1m. 111&0 
faa& 

Non: The .UU Ollllliltl of -.. ata of 
Jl"'CW8d Jan. 'ca. ao ~ co ... IIJGCkJ 
1D d ''"• ..... Of NibWQ' frOID - l 
to T, lifteD ~ UUI ~ Yidde. The N-
q~ for U-- QOIIDIJDI an t.b&f. 
the ~ GPCb mu& rwalve Ute 
rrooved 1m. ID .... I ~. ~b 
theJ' mQ &IIDim' 80111ft"ba~ I&IDC. aad ~ 
the tl'OCmld IIPew .ID ..u 8 Md 7 m•.,. In• 
Yidale. Sea 4 Uld I m-aa De ~ !e.- parUal• 
tv 9tllble 1m\ .., ......, IUtb~ 1n ~, 
biWeen ~ A mliDN lte that. 
fiOI co Iaiit en.. ~ 1111 otloblr 
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too Jotr or too .bilb a .-lu&MID w be used 
far ..a.• '0"'"\Aal 

c. u tbe ialale ~ d-... IDd 
acUa.- \be miCrOIC:oPc ooua.. U the ~ma De...... CODIWt the IIUaWOODe IDUDifac. 
~qnr. 

11. J:acb tee ot uau• ..._ ww inclUde 
10 pneeas blUIU or. mintmlllll of 2 bl&DU. 
Tho blaU ~~ lbaD M av.naect and .u­
l.raCMCI frOID the &D&lJUcal renlta before 
~ Nu IUDDW. ~by a 
blaniL ba'rilas & tiber coum tn exceu of 'I 
flbera/100 fJelda abaU be NJtcCed. 

12. The IAIIIPl• ahaU ~ mouilw.t b7 &be 
ace&oDe/ir1aceUD m~oci or a meUlocl witft 
an ~ 1nda ol relr&CUoD and limi• 
wclan\v. 

13. Oblerw tile followiDI CXNDr.iDa n&la 
a. CoiiDI. on11 flben equal to or lODPr 

tbu I ~ M.uure U. .lellltb of 
curveca n~:~en alcmr Ute curYW. 

b. ID t.be .a..ce of other lnfai"'D&tioo. 
COUDt all ~- M u~ t.hU haw • 
l.eDitb·to-wldtb rauo 'MPR' r&tto> of 3:1 or 
~. 

c. Pfben lYtDI mUNJ)' wic.b!D Che bolmd&­
ry of Ule WaJcaa-8ec:lr.e« ~ lleld 
a.ball ,..,... • oowrt of 1. Fflleft CI'CIIIIiDC 
tJw boundar7 ora. b&VU. one eact W'itb1D 
the drelc. lbaU reaein ~ ccnmt of one 
half (Val. l)o nO\ COUDL aD7 fiber tbM 
~ Che aratlc:w. bOundai'J more Ulan 
Oftee. ReJeat and dO not ~unt aDJ other 
ODere ft'C Uloalb t.bey m&J' be 't'idlle out­
&lde &t~•~ra~.,..,.. 

d. Count bun~ 01 t1bftw u one fibft 
unl- inc:llYidual fi'Mn C1U I» kienUfted b:r 
Obleninlf I:IOCh endla of an iDdl'ftdual fiber. 

e. COunl enouab sraUAUle filtlda t.o ;,ie1d 
100 nbenL count. • m!ntrqgm of 20 fill Ida: 
•to~» ccnmtllw at 100 ft.ldl l'eiiU'dJ.. ot 
llber CIDWU, 

14.. Blind mzounta aball be ~ at 
the na of 10 'DeJWD'-

QalU)' Coratrol ~.,.. 

1. IDU'NatXIr&COI'J' DI'Oinlll- Eacb labora-
1.017 and/or ea.cb OOQlDIIIQ' W'itb mon UW1 
one~ ccnmuu I1Jca. aaau eacao­
IJab • ltatiltically ~ Quality IIDW'· 
&Dee PJ"DfEftZZl invol9tq bUild recouata &Del 
COiniiU'IICIM bl'tween llliCrOICOiriRa t.o moui· 
tor Cbe YUi&IIWt:r D1 coancm. b)' ncb mi· 
e&a.IODilt aDCl 'betnell ~DiAL 111 a 
~ wH.b more Chab oae JabaratOn, 
u.. procnaa llh&U Jnctuae au .laboracorMa 
&Del lball aJIO ~ua&e Uw ~-to­
labaNCGr7 YWi&DWtp-. 

2. b:lter1aben&ol7 Dl"'OnnL Eacb ~&bora­
ton' aDIIlJIIID8 .. .,..._ .....,_ for CIDIDDll· 
aDCI ~ lhaU lmDlemlmt loll In· 
Cft'IUOnt.oi'J QualitJ uaunnGII IU'Oa'aiD 
tha& U & lllillbiUIIII iDCl~ partidDatkJD of 
at JeuC two oc.ber maeDGJdlmt.l.Uon&ariee. 
EIGb 1abOI'Ucll7 aball ~ ill J'OUDd 
robiD taSiDI at ~aa ODCI f1ftr7 1 mODt.bl 
wt\b u. lean a.u ~· ot.hel' .labDrac.onee m ita 
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in~ QuatiU UIIIIWICIII IJ'OQ. 
EIGA laDorUor)' lhall IU._. llidel ~ 
of lta OWil wvr& 111M for,.. iD Ulla DI'OiniL 
TJw rGUIId robin lball " 11eetiDid aDd reo 
mU.a ..,_... uam. NIPIOIIItaa R&UIUoal 
mec.bali' ..... 

a. All bit~ Pftfonaialr ubelca. 1 .,.,._IIIUIC ba.,. &aileD UM .NIOIIII cour. · · J 
for Ml'IIDUD8 and ..Uua&q a&rbDnJe ..-. '.l· to. caua w ua .cruaUQlar. ooune. 

4. When UM uao of dlffetem micraGIOODe» 
comrtbutee 10 ~ .,.,..... CIOWlt.en • 
1M laboratone&. Ule .uecs ot Ul• diU~ :~. 
m1CII'CIRDIM abaLl be nal'*" aZid 'be mi· 
CfOIClDPC ab&1l be~ .. ~. 

s. CUrrens r.u1t1 of Chtlle crualiU' ....,. 
&Dee Pf'Diftml aball be·~ in cacQ JabD.. i 
race117 10 keep \he IIIUe:r • '9illlll llllormed. 4 
AnWIIIX B ~ 11t1G.l001-0..w.a .PKOCII-

DVIIS I'Oa .U.... aa.n.in AD .AIIALY· 
IJd-lfOW•M.uiD&Ion' 

'11UI &ppeDdiz CGDWoilla & ~ DI'Oee-
11ure tor ..,D • .._ aDd aaa.lnil aDCl mctuda 
tbaee artUGU «1..-..ca IIIHUitiiCt m AppeDo 
cia A. !:IDDJo,.,. are ~ recamr.ct to uae 
thia DroeeclUN. bUt UJey an recndnd &o uae 
~tx A. The ~ ot AppalltiX B II 
to DI'O'rkte • ~ •~bJ-ec.p aamtm~ 
aDCl aoa~.,_ Droc:edur'e ~ cxwon:aa co the 
e~ ~ m.6DDeDdlx A.lmc:e tbia 
PI'OCidure may .-a·~ Ule aaaiJ'Ill 
and nctuae YIU"iUW&7. OISJU enc:ouncn 
~ 10-- t.bJI apJimldiX. .u-- 84IIQ!lUig •!14 ..tl~.riiM'ttMcl 
Ttebnique: M1craeoopy, Pbue Con· 

trut . 
Analne: Flben <tn&Dual cowm 
Saml:»le Prepu&Uon: AC*One/tnacetm 

method 
callbration: Pha.le4bJ1t det.ecdcm 

Um1t about 3 desnt~~~ 
Raqe: 100 to 1300 ftben/mm • ruter 

area 
ERJm•tecS Umit of detection: 'l fibers/ 

IDDl I !Utf:r an& 

BamDler: Filter <O.B-1.2 um miact cel­
lul081 ester mtmbrule. 25-IIUD diam· 
eter> 

Flow rate: o.s L/IDDl to 2.' L/min <25-
mm CU~ette> 1.0 L/min to U Llmin 
<3'l·mm CU~et&e> 

Sample volume: AdJUst to obtain 100 
to 1300 ftbUB/IDID • 

Shipment: Routine 
!3amDit stabWty: Jndettntte 
BlN!I!a" 1~ of •mDWI (miDimWD 2) 
StaD.dard analYt1cal error: 0.2&. 

A»D'icabiUtr. The wontu nate • 0.02 f/ 
cc U,.L air MID ... ) to 1.2& t/co (400-L a1r 
~,. The ~ live. an iDdft ot air-

., 
.1-

Pl=lGE.003 



bonle .. a..cc. flberl but mu be UMd lor 
other ~ ncb u tibroul 1.1u1 ltY In· 
senD~~ IUtt&Oie ~ into the count• 
~ rula The method doea not ciWtnDua&e 
~weeD uDISII'e &ad otbv fiben. Asblet.GI 
fl'ben 1 .. Ulan ca. 0.21 um diaiDeter will 
n~ Dt dtCeCIIed bJ thiiiM&bod. 
IDtert~ AlJ7 other &il'borae fiber 
~ mterten .u- all PWCMtl• meeun. Ule 

1 eounra. crtterta are counted. CbaiDllke 
PW*Ia mu appear ftbroul. Bllb lewlll of 

' ~ duat DUtiDia IDU' ot.ure ltben 
In c.he field ot VIew aDd rau. the deteeUGD 
II.DUS. 

HeUatl: 1. AcctoDc. 2..1'r1acleUD <lflJ'cer­
ol ~>. reanDt crade 

8Pf01&1 p~uCMliM: .Acecone ts an ex­
tl'l!lll8b' flammable liquid and precauUODI 
m• aae tullll DOt. 10 iiDlte tt.. Be&Uq of ac­
etoa an.t be dcme ID a veuW&ced labora&o­
rY fume hood Llaialr • f1ame!ell. IIIU'&·.free 
heM IOUI'Ce. 

li:calliliaNAt: 1. ColleeUoa dl!9tce: D-mm 
~ w1Ul 50-aDta ·~ OODduaeaYe exceal&oll eowl wtt.h ceuwo.e .... rater. o.a 
to U JDIIl pore me aad baa1ID 1*1. 

Nos An&lfte a eua ... """'" fOterl for 
fiber bacQroUDcl before u.. and ~ the 
filwr Jot ar mon CbaD lltben/100 fteldl are 
found. 

2. Penaaal samp»u DUmD. a:rM&er tban 
or equal to 0.1 Llmtn. wjtb t1ezlble CODDK'-

~"*bibe. 
1. Mlaraen.,e. Dbue CIDIW'U&. wtt!l PftD 

or blue filter. 8 to lOX eJeDteoe, aDd 40 to 
tax ;baM obJe«:Uve <total11188111fJcaCIGa ca 
400X: numerical aperture - OM &o O.Ta • 

... BU-. llUL ~froNd. pre-daned. 
2$ X TIIDm. 

B. Cover llSDI. 28 X 2& 111m. DO. 1 .... UDlta 
otherwt8e mecttl.ed bJ miCil'omope ll\UW!ac· 
turer. 

6. Knife, No. 1 JIIU'Iical.-.el, c:urved blade. 
7. 'I'WeeBerL 
8. J'1aM. Outh·t7Pe. tnnlatecl nea&. 250 to 

500 mL <wtt.h liasle-holecl rubber ~ 
and elbow-jointed g1&a tubi~JW, 16 to 22 em 
~). 

9. Hotpla&e, IPU'k•free. ICtrrlM t;vpe; heM­
IQ aaan~e: or in1rved lamp and ~. 
.urrw. 

10. Syrtqe, hys)oderm!c. wttb 22·1&Uft 
needle. 

11. QratU:We. Waltcm·BeckeU UDe wi~ 
100 um ctlaiDeiv c:trwW field at the spec~· 
mea plalur (ana - 0.00781 mm •>. <Type G-
22). 
· Nan: the rratlcule lll CUIII:ciiiHIIacW for 
eacb mX:rtwope. 

12. HSII/NPL pbue ccmtrut ~ aUde, 
Karktt. 

1S. Teleeoope. ocul8 pbue-rm. ceDWI"iiw. 
lt. B&aa m.IOr'Omet.er CO.Ol mm d1viltoaiJ. 

SUnpU•ur 

1. CaUbrace eaob "''" a D&A uaapltn• PIDDD 
witb a rtDrettDiatiw llmPler In llDe. 
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2. :F'uteD the IAIIIIDier co tlle ·--·· lapel .. c1o1e .. ~ to the wortwr• 
mauth. ~· t.be • OOMr fi'QIII t.be eDd 
of the oowJ uCiiailioD <ODell ,..,., &Del cmem 
tace·cknm. Wrap u. JoUle baCoeea the a• 
tender uul the maau.w. ~ '01t.b abl'tllk 
taue to Pftftll& au 1eaU. 

3. Submic at JeaA &wo blaDial cor 1~ of 
the total ~ wtuabever ill II'WotlerJ for 
eac:b 1ft ot eempla IHmo¥e Ute - 1rom 
the lteld ltlml aa..u. Uld .... lbe ca&~~ 
and --- Ul a 01.-. ...._ Cbac or Dox) 
Cl~ the INIIDliDI l*iDcL RePiMe t.be 
caDI in the Cl..._ wbe semp'IJIIII CDJDo 
plet.ed. 

4. 8&IIIP&e M 0.& LlmiD or JnMer'. Do aoc. 
exceed 1 ~q total na 1aMIDt aa the filter. 
AcUUit MIDD'iftl' t1cnr race. Q <LimiDJ. aaa 
ttme co ~ a fibft' dema\r. li <m.nl 
mm•>. of 100 to 1300 nbtnlm• [J.II)(lr to 
~ x 10• IIbera per 21-mm tiltn '01t.b eUeGUYe 
coJJaeUoa uw cA,.a&a IIIUIIl•)J for~ 
COUDtllla ~eailtO&i ( ... .c4ID 11 DelOwJ, cal• 
culate tbe mJntmtaa -auaua. CUDe. t_ 
<min) at the ~- .1ne1 cone-halt of the 
r:unwuc ataadud>. L Cl/OO) Gf the tlbra1a 
Mftlml betq IUIIDied: 

5. ReiDoft the field moD&&Gr at &be end of 
pmpliniJ, replace the p1UCMI COD COYft III1Cl 
smau end...., anct ·.eon Cbe mamr.or. 

8. Shtp the umDlet ID a rta1d caat.aawr 
with auffJcim& ~· ma&elt&l &o ~ 
joaWI:qr ar clamap. 

Ncrr~~: Do ~ 111e ~ fO&ill iQ the 
llbippiDa coat.aillv beaaue of elecltrad&tic 
rorcea whiCh ma,. ca~~~~e fiber lGa from t.ht 
samDJe 1Ut.er. 

Suapie~ 

Non: The obJect Ia &o Drodaoe ~N~~Pl• 
witb a amooth <~> DMICarOUDd tn a 
medlazn wtth a retnlc$lft tDda eQual to or 
lea than 1.46. The mRbod beJow ooii•IW' 
t.he filtc for naiu f«JCU8iae aDd ~'UOIII 
l)ei1D&ftCDt. mounta wbiell an URful for 
QuallW conc.rol mel mwr~ COIIIDKi· 
son. Other MO\IIlUnl teobDiiauea ~ 
t.h• &boN c:rit.ria 111117 &1m be ..a. ...._ U1e 
n~t. field IDOIIIItiDf tecaDique 
usecll.D P & CAM Ill. 

7. ED8ure tbat Uw •lua auda &Dd QOW'ft' 

&111)8 are free of CIUA aDd flbera. 
8. Place 40 to 10 1111 of ~ UdO a 

GuUl·t.flle f1uiL. 8CO- the fl&lll Wltll • 
slDCleoDole rubber .cDDDer &lvoqb wbJob a 
dul tube ext.MI& to I em tato the auk. 
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The PGrctaD of Ule .a- CUbe U2M exits the 
top of Use ICOPPtJ' tl 10 10 eau II DeDt down• 
nrd ill an elbow 'haC maaa Ul ust~ of 20 
to ao e~e~ree. witb the bOI'tlollt&L 

9. PI8Ge Ule o.u lin a .canma bO&illaCe or 
wnD iD a bea&llla IDUI&J& Hea& t.lle aa.cone ,.......u, Co lt.l ~ ~ (C&. 118 
·c>. 

c.umo..-The --.one vaoor mua 1M 
aenencec1 ID a ftftWaWd fume hood away 
!rom all opn tlameiiDd &DU* aourea. Al· 
tema&e ba&iq amhocll ClaD De liNd. pro­
vi~ DO open flame or ~ParD are ,._r.. 

10. MeND' .tt.twr the whole IUDDJe Wter 
or a tredle euc. lrora Ule ample filter on a 
Clle&D lluiiUde. 

L CU' weGns of C&. 25 DenieD' Of the 
fUWJ' u. wtth a c:umMioblade aeet aUqiaal 
kmf• ...ma a rocZiDI moctcm 10 PNftDt. u...._. 

b. P!ue &he w ..... or treclle. ciUA Iiese uv. 
on Ute elide. statao e~Mla1ctQ' wtll QIU&.IUI 
ketP ,,.. t11ter on Ulo alide unW it 11 
ClaNd. 

a. Hold the ,._ IUde auDDOrUDt the 
CUter &1201'0xtmsaelJ 1 to 2 em from \he 
11&11 \\abe DOft WDen the ·...-one ftl*' Ia 
-Pm. trom tbe beacect nuL The aeeccme 
\'&1101' ltftam aboWcl cau.e a ~ 
apo& on the rlaa alAcle ca. 2 10 a e~D 1n diam· 
ocer. Mcwe the alaa alide tencu· lb the 
~ etreuD. The lUter U1ou1d clear In 2 10 
5 .-:.. Jf the t11WI' CIW'Ja. d&ltOrta. or ia other­
•• .......,.. unliiUle. Ule ftDOr atnuD 11 
prababiJ not. et.ron1 ODOuaD. PeriaclklaUJ 
wtDe the aut.leL pol'\ With U&aue to prnwnt 
UcaWclace&one drip&JUaa onto the tUter. 

e1. uam. LJw hJPCidannlc ~ wJt.b a 
zz.cauae neecu .. place 1 to 2 droPI of tr1ace­
ttn on the filter. a.nt.ly lowu a clean 2D· 
mm .craare cover aliD dOtm onto the filter at 
a 11!8ht ans~e to mtaca Uw ~billtJ ot 
f~ bubbJet. lf too m&IU" bubtue. form 
or the IUIIO\InC of ~ Ia tbaufflalenc.. 
the 00¥11' &lip m., bl!aame deYCaed 'Within 
afnrhoun. 

e. Glue r.be IClta ot the c:over IUD 10 tbe 
11 .. alkle Ul1lla a lacquer or naU DO!IIb. 

Nom: U Cle&l11la Ia alcnr, tlw lllde PreD&r&­
tton mu be heated on a hot.Dlate (surface tem.....,. 10 'C> tor 18 mJn to haCeo 
cldi1Df. Coun\iq IDQ' proceed ~ 
IY aft.r clearinr and moun1:bll are oomoliiL­
ec:L 

. C&llbra&Mm ADd Qua1U7 Control 
11. Calibration of the WaltoD•Beobt.t 

sraucwe. The dJ&aleter, cUamu. ot the dr• 
cular oounUDI area &Del. Ule dille cUuaeter 
mua bR apedfled wtum orcteriDK m• ar&U· 
~e. . 

a. zas.n. &nJ av~ IP'aUcule Into tbe 
eveDteoe &Del rocua 10 Lh&L t.be ~ 
l.1nea .... abarp Ulcl clear. 

b. Set the ~ imeJ'plQ211J&ry dil­
tanat and. It aPP!Icable. releC me DmocuJar 

IV ~I ~VU1~ oMY~.~~~ 

. ~ 

29 en Ch. XVII (7·1-92 ....._) j 
head ldJ~ 10 ~ Ute ,..,,,_._ ·: 
remaiDI oaa.cant.. 

c.IIW&ll the 40 to 411X pU. ob~ 
d. Place a IC&I8 lll1arOmeW on tbe lllicro- . 

scope obJect ~taP aDCI focaa Ule ma ........ ; 
on tbe I1"Mhaa&eci ua-. 

e. MIMUN elM ••lft«"H ltrJd lfiiiCb. 
L.umDI. uauur the .caa mla.......w. · 

r. Remo¥e w II'&UaUie fraaa Uw ibJazv. 
SCODe ADd m.....,. tea acwa& 111c1 ·IIDIUa. 
t..<mau. ThJa CIID *' be ........,DI"Md br ua,. a 1CaP 12CCM wttb .....U.S. 

a. C&lcu1ate Ule c1rcle ~. d.<mm),. 
for \be W&ltoa-~ lnCieUir. 

Z..XD d.----

.EJ:.uDu.-u L. - 101 um. L. - ua mm 
&Dei D • 100 wa. then ca. .. a.Tl mm. 

h. Checa tl\e field clla-mVw, Dt~ 
raap 100 aua ~ 2 IIIIDt wwa a .._ IDi­
~ upoa rec.iDC ot r.b• tntiCUie 1'roiD 
the mana~f*c!tomw. Determil» field area 
(IZUDI), 

12. Mtcroecope acUUII&meDta. Pollow the 
mama1a.c&unr'l lniCNaUoDI Uld al8o the 
folknrtu: 

a. Adi'IIH the llabt .I01D'C8 ror ewn tllmnt­
nattaa tiCI'OI8 &be U.ld of vlft' U the coa­
d.,_ine. 

Non: KobJer llJlU!IiDe.ttoa ia prete!'ftd, 
wbero &'lailable. 

b. Pocua on t.he ~ aw.rtaJ to be 
examined. 

c:. Make aure r.b&l. the fielcl iri8 Ia in facua.. 
cencered on the ump&., aDd open oniJ 
eaoqh w luJl7 11Jnmln ... the field ol ...... 

11. 'OR t.he t.eleecoDe OCUlar IIUpplted b:f Ule 
nwwtaawnr to eaaure tb&t the phue 
r1Dia wmu&ar ctiapbrqiD aDd PbMHb&R-. 
in• eli!IIUIDU> are eoac:aatdc. 

13. Cbed& the DbMIP llbif' deCeel.loll limit 
Of t.h811lia'Cie00Dit ~-

a. ReiDon tlw BSBJ1fPL Pbese coavut. 
tM &Ude from Ita abiPIIiDI ocmwaer aoct 
comer*' unaer the D.t.. obJecUve. 

b. ::BI'jq the blooU ot araond lizlel aar.o 
focua. 

Non: The &ll.de --.s ot Mftll Mta of 
~ (CL 20 rroow- to each bloat> 1ft de­
seeDdllllr Dl'dltr of vlllbWtr frvm leta 1 to T. 
Tbe J'eQU.JJ'ei:DeDta tor t:lO\mctu are Ula& the 
mieraeaope ODtJca mill& I"'IDDft tbe I1'00ftd 
'li.Da iD •t 3 comDleceil'. &l~h &heJ 11LU 
&DDe&r IIOIIletrhat ~~ and ~ \he 
srocmd l1Dft m ..u 1 toT m• be ill~ 
Seta 4 aDd I Dltll&. De at._~ Ytalble 
but IDilJ' ftl')' ~ Ill ~ bee ..... · miD.....,. A mw-s- which ta1Ja &o 
taeeC &biN~ baa et&ba' wo Jcnr 
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or &OO IUah a rtiiDlu&aoa &o tM u..a for uDieo 
I.OIIGOUIIUftll. ···"- .._. _____ ·•--

r u t.he liD ... Cl.._ -~-- ..,_ 
' tef\WCIOPC oPCMII and. i£ the pi'Obl.a\ 
~ conauU t.be ~ manuf&O. 

tiii'Cf· ,,. 
14 QuallU' OODWOl Of uber CIOIIDC.. 
a ·PrePare and OCND\ field blaDU alou 

v.·llh tn~ field •111Pla ReDon t.ha oouata 
on oacn bl&D&- C&lcl&l&Ce the mean ot the 
raeld bl&aa counw &ad aubt.md. uua. value 
ti'Ofll ead'a SU~Ple oo~mt. before reooruna 
tnr muiU. 

Non; a: Tne kl.vDt.U.r or Ule bl&Dk tUten 
5nould tiC un&nown co Che couawr unw all 
t'UUnl.a h&YO Deell oompJef.ed. 

Non a: 1f a field blanll Jlelclll flber eouma 
r:reater thaa T fibenJ/100 fieldL nrport poe­
•dblr contam~D&Uaa ot Use....,.,. .. 

o. ~rform Dllad ~ bY \he eame 
counllr an 10 peromt of fllten counwct 
,~ucsee m&Delecl b7 • penoa othtr ~ t.ha 
counter). 

:a. Uee the toUowtu kli to cletermifte 
wbeChcr a pair of 001IDCII on the ama flltft' 
should De ,..jeee.cl 11eeaU8e ot pciiiRt1a bl.u.. 
Thill I&&&U&MI a&UIIalel &be COUDSU.. J'eOMo 
c.aDW~ a' r.he tlljj(, Clm1tclmo. l_..L Diecard 
tnc IUDDle if Ule CIIUenDCe DM...a t.ha 
Lwo coun~.a e~ 2.TTCPll., wbere 
Jo'- a•tnae of the two ft._. c:ounta and 
,.. ... ~aau.e ltaad&rd devl&tiaa. whlclh 
~nouJd bit dariftd tw ftiCh laboratorY bMad 
an hWtancallh•hOUM da&L 

NOft: If a pair of coum. Ill rw~ • a 
reau", of thia teat. reoount t.be retaailliDa 
..amplca in Lhe let. &ncl ceilto the new couau 
ullinlc cne nne coun&&. D~ au ,..~ 
paired COUDU. 

18. EDrOU each new counter Ia a U'I.1DlDc · 
caurR Cba.t C01UUW DertOI'IIIaiJCe or 
counten on a varietF of I&IIIPift ~ Ulia 
proc:ecture. 

Non: TO aaaure lood l'eDI'OduatbWtJ, all 
laborMOriea eDCaPCl tn ......_ C011DUDC 
art rtqwrtd to ~ tn the Profteien· 
t:)' ~ T-- tPA.Tl PralrriiiD aad 
ahoulcl rouune~ DUUctD&Ce with ot.ber as­
beiCGI fiber couarm. .laborat.Gri• in the n· 
chann of field amp._ to eompuw per­
to~ of counten. 

Meuurement 
1 T. Place t.he lll1de on the mechaDk:al 

~tale of the caUbntad mlmCIIIODPii wit.b the 

center of tile fllt.r under t.he ObjecUYe leDI. 
Pocuil c.he DUel• • on &be plue ot Ule 
filter. 

18. ~F cbec& ~ t1Jcnmet)\ 
and Kohler Wmn'"'tkla 

19. The tollotdU an t.he ~ ""'­
L Co-' cmiJ' tl ... &Galer UWI I WD. 

MMaure · t.be -.cb of canoed· flben aaa." 
thecune. 

b. CoiUIC onlJr lUten wt.tll a ~ 
wtcltll ratio equal w or tna*-' t.baD 1:1. 

C. l'or flbera tba& era. Ule boaaclllrJ Of 
the traUcule fleld. do tile follintDI: 

l. COUnt ~ fiber ....... U1& • 1UD Chat 
uea eaurew wt&biD u. ~area. 

2. Couat; u v. flber &Q tiber Wlt.b ODIJ 
one ead bini' witbm &be aacaawe ana. 

3. Do DOt~ 11n7 fiber taaat croa. \he 
sraekiUle bouDCial7 ...... u.a onoe. 

4. Reject anc& c1o IIIOf. eoua' au Otber fibnw. 
d. Couat ~ of 1Jberl u aae flber 

unlGII indlridaa1 UIMn C1D be tdellldOed b)' 
OblerYifte DoC!a .... of a fiber. 

e. CoiiDt eaOalb traUoWe tie* to Jiekt 
100 flben. CoiiD\ & JllbUDI.WD of 10 ftaldl. 
Stop at 100 fte18 ...,..,...._ ot fiber OOUDt. 

20. 8~ counuac. fniiD cme ad of the 
rnter aaca J'roe•-~a r..u.~llae co uw 
other encl. lh1tf. either UD or dOWD can the 
mt.er. IIRd ccm-. In the rMw. dtreeUGa. 
&elect flelde I'NidamiF by loc*lu • .., 
rrom the e, ... ,.,. ~ while 14YaaaaDa · 
the mtcb•niftsi ...... WbeD u aaiGIDW&te 
ooven ca. ~ or IDGh 01 t.ha field ot -.in. 
re.lect the field aM 1e1e0t. another'. Do not 
~ rej~ fleldl tn the number of 1.0t.a1 
fi.eldl oountecl. 

NOD: WbeD 00\IDtiDa a field. CIIDUnuoullV 
se&D a raDn ot focal ~ Di' mcmn. the 
tine 1ocnaa !mob co de&eclt ftiY fiDe IIbera 
wlUah b&ve beooiDe emNddeclJD tD* rutc. 
The an•Y.d1•"f'W tlben will be ftlf7 f&ID&. 
but an an lmDacUm ooatribut&oa to tile 
total couat. 

CalculaUo-. 

21. CalauJa&e aDd report fiber denlit.J' on 
t.b~ fDt.er. E (flben/mm•r. .·bJ' diYidiq Ule 
total fiDer count. .r. mbWa t.be DltSil fi•ld 
bl&n& COWl\. 8. by t.be Dumber ot tleldl. D.: 
aua tbe fleld a.. lk lO.OO'rll mm• for a 
Pl'OIMl'lJ caU__. Wllltcn.-~ poaea. 
ewa>: 

E-
<F/Dr-(B/~) 

At 

Wbft'e: 

~·number ol flelda In subm!ssim DIDDle 

49 

PF=IGE.I::lldb 

** TOTAL PF=IGE.006 ** 

--·-----



SKC Guide to NIOSH!OSHA Air Sampling Standards 

s A M p L N 

lWA Co~~~~'~ I lWA C:..O.I lWA Collllll I lWA 
1-1 1-11 •flnl 

G 

.....,_ - : SKC-..og ____ ,..._ 

Alumonum. AIICYIS OSHA IMISA100 j 2 mgtm' 960 2000 8 AAS . FLT 225·8.01 31 HLD 225·3 31 
'A"'Ium=onum,.:,~&_:,COiillliiUillia~===t•::::-~a::-1 ----;. Nu;IOS;nc;;uH;--;;70"-1;;;3;----:---:--=--------:-;360=----:1;;;000=----:--;;6,------+-;AAS-m;-,F;;----;F;;L:,T,_,22"""5'"'·5,.._::..:...._-rliO 31 HLD 225·3 31 

.:,AI::urn=onurn=::.,· ;;~:::=:..:&:..OI=ide:::_ ____ __;·-;:O,;;S"'HAc:'---;-:IM-::I.;:,SA:,1,.;00:=-,i---:1C:,0-:IIII)'~m'::-<---- 960 2000 . 8 AAS · FLT 22~.01 31 HLD 225·3 31 
Alum1nurn Oxide OSHA IMIS0160 ! 10 mgtm' 960 2000 8 AAS FLT 225·8.01 31 HLD 225-l -~ 
AlumiiiUITI, Py1U ~ i OSHA IMISA100 I 5 mglm' 960 2000 6 AAS · Fl T 225-8.()1 31 HLD 225·3 31 

.:.AI:;::um=onum=::.,. ;;SO'Is:=.,dlle=-.Saltl~==-----__;_-p.O;;iS;uH;-.:A-o.IM:..Ii-SA:a:1;-i00~1-.,;-2-;;rngl;;;;;:m'::;----...,;960~---;;;2000;;;;;,---~8---:----j-AASii,r---.-iF=CL~T...;22;;5·~8.;.0;:.1 31 HLD 225·3 31 
Alum~~~~.m. Welding Fumes . OSHA IMISA100 I 5 mgtm' --;960::::::-----:2000:=,;;-----:8----....;.., .:,AAS::,::::...._ _ __;_..:,F;.L:;T-225-ii:ol. 31 HLD 225·3 31 

tA~m:::I:::•::•::::::::.;Aiipl1~·~f;1811C~-t~~~~~~~~~~~~~~~~~N;IOS~~H;~~20~1;0;~~:~~~~v:-:'ar.a-0'~~~-=:_-_-_-_-_-_-__ .;:,20;;---~40=-----=8-----ii-GC-=..;,F,;.;IO:--·..;s;:T,..226=:_,·1:_:0--=--=-=-~7--
-A~m~I~~:..:·~7=~~~--------:·N~I"-O~S~H-~200~2~~--•-a_~ ____ ---:~2~0---40__; ___ ~6-----+I~G~C=·7F:::ID:...._ __ ~S:..T~226:::_·~10:....____ ------
p-Amino Aalalnlllde . OSHA IMIS0161 I NVM 
p-Amono ~ OSHA IMISA508 : I NVM 
4-Am•no ~ I NIOSH 41269) 48 200 4 GC : FL T 225·16 

I I ST 226-47 
4-Amino Oiphllnyl I OSHA IMIS0162 I 50 1000 I 50mWI HPI.C-UV liMP 225-38-1 
2-Amono Elhat'CI 1 NIOSH 2007 10 20 8 1 GC-FID 1 ST 226·10-04 
~p-~A~m~mo~~~-~~~~== .. ==~-,Aad~---:-------i,~N~IOS~Hi-~5022~;--~----------~1 '960~--~2000~;------:~8~----~~IC-~AAS~~-~iFLT 225-17.01 

31 
7 

29 
7 

31 

HLO 225·32 31 

IT 225-22 29 

HLD 225-3 31 
bi&·2·Ammo Propyl Ether i OSHA IMIS0164 I I NVM ,--------------------

2-Amono Pyndlne ' NIOSH 41S 1581 0 5 12 100 2 I GC · ST 226·35-02 7 ----
2·Amino Pyndine iOSHA IMIS0165 I 0.5 10 20(50) 8(3.3) GC-FID-W i ST 226·35 (2) 7 
3-Ammo-1-~ I OSHA 1MISA608 

- . 
NVM 

1-Ammo-2-P"'1181101 I OSHA IMISA6081 ' NVM 
2-AITIIriOMhrDI ! NIOSH 3509 240 1000 4 IC I IMP 225·36·1 29 IT 225·22 29 
Am~ Compouncls II I NIOSH 3509 i 240 1000 ; 4 IC I IMP 225·361 29 IT 225·22 29 
AmllrOie iOSHA IMISA176 0.2 mgtm' NVM : -Amrnotllll 18 16 2.5 . 75 500 I 4 5 CLR : ST 226-81 7 
Ammonl8 'NIOSH 1(205) i 5015mm• 15 1000 : 15mm CLR I IMP 225-36-1 29 IT 225-22 29 
Ammoma INIOSH 5(5347) 50/Smml 30 ' 200 8 SPIELEC I ST 226-10.()6 7 FLT 225·5 31 

! HLO 225·2 31 SCN 225·26 34 
Amrnonl8 INIOSH 6701 I 50/!imln; IC ! BOGIC 540-02 44 

Amrnot1111 .OSHA 10188 35 !STEL) ! 1.5 100 1 15mrn IC · ST PENDING 
Ammonwm Cl'llonde I OSHA 10188 I 10mgtm'" ! 24 100 4 IC I ST PENDING 
Ammomurn Hydroxide (588 Ammonia} 

Ammonium N-a I OSHA IMISA813 I NVM 
Ammonium SUIIamale INIOSH 5(5348) 15 rnglm' ! 90 1500 1 IC : FLT 225·5 31 HLD 225-3 31 
Ammon~um suw-. (Rnpnble 0us11 I OSHA IMIS01651 5mgtm' I 912 1900 I 8 GR FL T 225-8.01 31 HLD 225-3 31 

! ! FIHLD 225·1 33 CYC 225.01·02 33 
Ammonium SuHam1118 (T 01al Oust) I OSHA IMIS0185 10 rnglm' 720 1500 8 GR : FL T 225-8.01 31 HLD 225-3 31 
n-& eecAmyt- INIOSH 1450 10 20(50) ' 8(3.3) GC-FIO . ST 226.01 7 
n-Arnyl Aallalll I OSHA 07-A 100 I 10 20(50) I 8(3.3) GC·FIO I ST 226-01 7 
sec-Amyt Aall8hl I OSHA 07-B 125 ! 10 20(501 I 8(3.3) GC-FID : ST 226.01 7 
Amyl Niln1a •OSHA IMISA607 8 50 2.5 HPLC·UV I ST 226-01 7 
Aniline •NIOSH 2002 20 40 8 

' 
GC-FID . ST 226·10 7 

An~line 1NIOSH 3(5310) I 20 40 8 GC : ST 226·10 7 
Aniline I OSHA IMIS0220 2 20 40 8 GC-FID : ST 226·10 7 
Anisldlne 1 NIOSH 2514 i 240 ; 1000 4 I HPLC-UV ! ST 226-JG-05 7 -Anlald/118 (o,p.oaomersl NIOSH 5(5163) 240 500 8 HPLC ST 226·30·05 7 
An1aldlne (o.p.1801T18f81 !OSHA IMIS0225 0.5 mg1m' I 240 1000 4 I HPLC ST 226·30 7 

NIOSH 1(183) 600 2000 5 I GC·CLR · FLT 225·7 31 FLT 225-1801 31 

' 
AmiiOpllytlile Fibers ,NIOSH 7400 0.11/ml I 960 2000 

i i 

Antll..atn~~ I OSHA 58 I 0.2 mglm' I 960 2000 
Ar1111nony & Compounds (as Sb) ;NIOSH 2(52) J I 360 1500 
Armrnony & Compounds IU Sbl 10SHA ID 121 I 0.5mglm' I 960 2000 
Armmony a Compounds Ia Sb) OSHA ID 125 I 0.5mglm' I 960 2000 
Armrnony PartiCUiaUis •NIOSH 4(261) I ! 45 ; 1500 
Antrneopia111C Drugs 10SHA IMISA817! 
Amu (Aipllanapl11hyt Thoouraal •NIOSH 5(S276l 1 -

I 480 2000 
Amu (Aiph-.xttnYI Thoourea1 10SHA IMIS0235 1 0.3 mglm' ! 460 2000 
Aqua Fort1s ·NIOSH 7903 I 2 I 48 200 

Argon .OSHA IMIS0240 I 
ArseriiC 1NIOSH 7300 I 2 uglm'• 960 2000 

ArseniC :OSHA ID 1o5 1 .01 mglm' 960 2000 
Araemc: I ComPOUnciS (as Aa) NIOSH 7900 2uglm'l15' 30 
Araemc & ComPOunds (as Asl !OSHA 

Arsemc: Organo •NIOSH 5022 

IMIS0260 I .01 mglm' 

I 
' 480 1000 

96 2000 
ArseniC Triox/09 las Asl · NIOSH 7901 2uglm'l15' 30 
ArseniCBIS Par11Qlla198 INIOSH 6(320) 300 1500 
A1111na 'NIOSH 6001 10 20 
A1111na :OSHA IMIS0270 ! 0.05 30 200 
Arytam lsee CJJrtJsryfJ 

"OSHA ID 160 0.2 fbriCC 240 . 2000 
'NIOSH 7400 0.1 fbr/CC I 960 2000 

'HLD 225·3 
8 PCM : 

! 8 GR HPLC · FLT 225-7 

' 4 AA · FLT 225·5 
8 ICPAES I FLT 225-5 
8 AAS·W : FLT 225·5 

! 30mm AA , FLT 225·5 
NVM 

4 HPLC : FLT 225-17-01 
8 I HPLC-UV ! FLT 225·17-01 
4 IC . ST 226·1 G-03 

NVM 
8 ICPAES 'FLT 225·5 
8 AAS·GF : FLT 225·5 

2000 ' 15 I AA. FLARGNI FLT 225·5 
6 

8 
2000 I 15 I AAS-GF FL T 225·5 

3.3 I IC·AAS FLT 225·17-01 
8 AA·GF ST 226·01 
2.5 AASIGF . ST 226·01 

2 PCM. 
8 PCM 

31 
·---· 

or 
31 
31 
31 
31 
31 

31 
31 
7 

31 
31 
31 
31 
34 
31 
31 
31 

FLJCL 225·3-18 32 
FLJCL 225-3·20 32 
HLD 225·2 31 
HLD 225-3 31 
HLD 225·3 31 
HLD 225·3 31 
HLD 225·3 31 

HLD 225·2 31 
HLO 225·2 31 

HLD 225-3 31 
HLD 225·2 31 
HLD 225-3 31 
HLD 225·3 31 

HLD 225·2 31 
HLD 225-3 31 
HLD 225·3 31 

FLT 225·3·12 31 
FLT 225·3·12 31 

~:---:-::--;::::-:-::--------7,;;=:;--;-;;~--:--;:-:;-;;:=:----:---;;;:;;--:--=~---:-::-----...:....=::---:-;::-;--;=-;;-;:;;-·--~or:;--...:F:..::LT 225·3·20 31 
- AsDes1o11 FiberS , NIOSH 7402 0.1 fbllcc 1 960 2000 TEM I FLT 225-3·12 31 

52 0 COI'VRIGHT 111119 



. 0 C .. T -1 1 ' 9 4 7 : 4 1 TO ST LOUIS 

VERS Apri127. 1993 
NM Asbestos (aU fonns) 
DESC ~iDe, slender. flaxy fibers; resists tire and most solvents. 
IMIS 9o20 
CAS 1332-21-4 
NIOSH RTECS Cl647SOOO 
DOT 2212 31~ 2590 31 
OSHA Cancer&: Lung Disease Hazard 29 CFR 1910.1001 

. TWA 0.2 Flee . 

. STEt 1.0 Flee 

. ACTION LEVEL 0.1 Flee 
TL V See Dusts and Appendix Ala (Human carcinogens) 
REL 0.1 fiber/cc per 400 L air sample; Carcinogen 
IARC Group 1, carcinogenic to humans 
NTP Human Carcinogen 
HLTii Cancer (HEl); Asbestosis (HElO) 
SYMPT Dyspnea; interstitial fibrosis~ restricted pulmonary functioning; 

finger clubbing; (carcinogenic) 
ORG Lungs 
SLCI MEDIA: Mixed Cellulose Ester Filter (MCEF) 0.8 microns (open face) 

25 mm cassette with SO mm conductive cowl 
MAX V: 1200 Liters MAX F: 2.5 Umin MIN F: 0.5 Umin (TWA) 
MIN V: 48 Liters MAX F: 2.5 Umin MIN F: 1.6 Umin (STEL) 
ANL 1: Phase Contrast Microscopy; PCM 
. REF: 2 (OSHA ID-160) SAE: 0.25 CLASS: Fully Validated 
NOTE: Do not request multiple analytcs. Do not overload. If dust 
is high, reduce air volwne to avoid overloading. A minimum of 2 
blanks or 1 0% arc required for every sel 

WlPH Do not uSe Wbatman or other paper filters. Bulk preferred. 
DIV T 
BRANCH'MIC 

PFIGE.002 


